Post-flood forensic analysis on small urban catchment using one dimensional system modelling by Ting, Sie Chun
POST-FLOOD FORENSIC ANALYSIS ON SMALL URBAN 

CATCHMENT USING ONE DIMENSIONAL SYSTEM MODELING 

Ting Sie Chun 
Master of Engineering 
2011 
Pusat Khidmat Maklumat Akad~T!k 
VERSITI MALAYSIA SARA' tu' 
POST-FLOOD FOR~~IC ANALYSIS ON SMALL URBAN CATCHMENT 
USING ONE DIMENSIONAL SYSTEM MODELING 





TING SIE CHUN 
A thesis submitted 

in fulfilment of the requirement for the degree of 

Master of Engineering 

(Water Resource Engineering) 

Faculty of Engineering 






UNIVERSITI MALAYSIA SARA W AK 

BORANG PENGESAHAN STATUS TESIS 
Judul : POST -FLOOD FORENSIC ANALYSIS ON SMALL URBAN 
CATCHMENT USING ONE DIMENSIONAL SYSTEM MODELING 

SESI PENGAJIAN: 20ll 
Saya TING SIE CHUN 
(HURUF BESAR) 
mengaku membenarkan tesis * ini disimpan di Pusat Khidmat Maklumat Akademik, Universiti Malaysia 
Sarawak dengan syarat-syarat kegunaan seperti berikut: 
I. 	 Tesis adalah hakmilik Universiti Malaysia Sarawak. 
2. 	 Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat salinan untuk 
tujuan pengajian sahaja. 
3. 	 Membuat pendigitan untuk membangunkan Pangkalan Data Kandungan Tempatan . 
4. 	 Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat salinan tesis 
ini sebagai bah an pertukaran antara institusi pengajian tinggi. 
5. 	 ** Sila tandakan ( ~ ) di kotak yang berkenaan 
.D SUUT 	 (Mengandungi maklumat yang berdarjah kesclamatan atau kepentingan 
Malaysia seperti yang termaktub di dalam AKTA RAHSlA RASMI 1972). 
o 	 TERHAD (Mengandungi maklumat TERHAD yang telah ditentukan oleh organisasi/ 
badan di mana penyelidikan dijalankan). 
o TIDAK TERHAD 
(T ANDAT ANGAN PENUUS) 	 (TAN 
Alamat tetap: No.3C, Jalan Cherry, 
96000 Sibu, 
Sarawak. Prof. Dr. Frederik Josep Putllhena 
(Nama Penyelia) 
Tarikh: 26th May 20 I I Tarikh: 
CATATAN * Tesis dimaksudkan sebagai tesis bagi Ijazah Doktor Falsafah. Sarjana dan Sarjana Muda. 
** Jika tesis ini SUUT atau 1ERHAD, sila lampirkan surat daripada pihak berkllasa/organisasi 
berkenaan dengan menyatakan sekali sebab dan tempo'h tesis ini per.lu dikeJaskan sebagai 
SUUT dan TERHAD. 
I 
UNIVERSITI MALAYSIA SARA WAK 
BORANG PENGESAHAN STATUS TESIS 
ludul : POST-FLOOD FORENSIC ANALYSIS ON SMALL URBAN 
CATCHMENT USING ONE DIMENSIONAL SYSTEM MODELING 
SESI PENGAJlAN: 2011 
Saya TlNG SIE CHUN 
(HURUF BESAR) 
mengaku membenarkan tesis * ini disimpan di Pusat Khidmat Maklumat Akademik, Universiti Malaysia 
Sarawak dengan syarat-syarat kegunaan seperti berikut: 
I . 	 Tesis adalah hakmilik Universiti Malaysia Sarawak. 
2. 	 Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat saJinan untuk 
tujuan pengajian sahaja. 
3. 	 Membuat pendigitan untuk membangunkan Pangkalan Data Kandungan Tempatan. 
4. 	 Pusat Khidmat Maklumat Akademik, Universiti Malaysia Sarawak dibenarkan membuat salinan tesis 
ini sebagai bahan pertukaran antara institusi pengajian tinggi. 
5. 	 ** Sila tandakan ( >I ) di kotak yang berkenaan 
.D SULlT 	 (Mengandungi maklumat yang berdarjah keselamatan atau kcpentingan 
Malaysia seperti yang termaktub di dalam AKTA RAHSIA RASMI 1972). 
DTERHAD 	 (Mengandungi maklumat TERHAD yang telah ditentukan oleh organisasi/ 
badan di mana penyelidikan dijalankan). 
o TIDAK TERHAD 
(TANDATANGAN PENULIS) 	 (TAN 
Alamat tetap: No.3C, lalan Cherry, 
96000 Sibu, 
Sarawak. Prof. Dr. Frederik losep Putuhena 
(Nama Penyelia) 
Tarikh: 26,h May 20 I I Tarikh: 
CATATAN * Tesis dimaksudkan sebagai tesis bagi Ijazah Doktor Falsafah, Sarjana dan Sarjana Muda. 
** lika tesis ini SULIT atau 'ERHAD, sila lampirkan surat daripada pihak bcrkuasa/organisasi 
berkenaan dengan menyatakan sekali sebab dan tempoh tesis ini perJu djkelaskan sebagai 
SULIT dan TERHAD. 
,.. 
"I declare that I have read through this project report and to my opinion 

this project report is sufficient in term of scope and quality for the purpose of 

awarding the degree of Master of Water Re<;ources Engineering" 

Signature: .. ~................. 

Name of Supervisor: Professor Dr. Frederik Josep Putuhena II 
II 
l1~ 
SignatureG .. ~ ........ 

Name of Co-supervisor: Professor Dr. Salim Said 

Title: Post-Flood Forensic Analysis on Small Urban Catchment Using One 
Dimensional System Modeling 
Date: 26th May 2011 
I declare that this project report entitled "Post-Flood Forensic Analysis on Small 
Urban Catchment Using One Dimensional System Modeling" is the result of my 
own work except as cited in the references. The report has not been accepted for any 
degree and is not currently submitted in candidature of any other degree . 
. . ~-
SIgnature: ............................... . 

Name of Candidate: Ting Sie Chun 
Date: 26th May 2011 
To my belovedfamily 







In preparing this research, I was in contact with many people, academicians, 
researchers and engineers. They have contributed towards my understanding and 
thoughts. First and foremost, I would like to express my sincere gratitude to my 
supervisor, Professor Frederik Josep Putuhena and co-supervisor, Professor Salim 
Said for the unceasing attention and guidance during the entire course of this 
research because without they support, I would not be able to complete my thesis 
with excellence. 
I would also like to convey my thanks to State Planning Unit of Sarawak, 
Sarawak Information and Communication Technology (lCT) Unit, Sarawak Land 
and Survey Department, Sarawak Drainage and Irrigation Department (DID), 
Jabatan Kerja Raya (JKR), Sibu and Sarawak Marine Department which are willing 
to provide the data required for the successful completion of this research. I would 
like to thank Ir. Ting Sing K wong- Sibu Divisional Engineer and Mr. Sim Sia Po 
from Sibu DID for their willingness to share they knowledge on the subject of this 
research. 
Last but not least, my thanks also go to my beloved parents for their 
undivided love and support given to me throughout the completion of my research. I 





( A 0.47 km2 of residential houses in Sungai Mr;rah (SM) in the Sibu Town of 
Sarawak State is located within the Seduan River basin, which is a flood-prone area 
with relatively flat and typicaJly low-lying floodplain. Poor maintenance, severe 
conditions and water logging in the current drainage system have causes flooding 
with addition to water-logged soil-peat. The Wallingford Software model­
InfoWorks Collection System (CS), coupled with its embedded Geographic 
Information System (GIS) applications, is one approach that used to identify the 
causes of inundation, and to improve performance of the 16 km-drainage system. ) 
Results show that flooding in SM area is triggered by tidal influences from the 
Seduan River. Some part of the drainage system in SM area failed to manoeuvre the 
flood water using the current existing drainage facilities. Flood mitigation in SM 
area is part of the Sibu Town urban water management system, which a proposed 
3.7 m LSD high levee will be constructed along the Seduan River to protect the 
residential area from tidal impact. Tidal gates are also provided to overcome the 
internal drainage problems. The hydrodynamic modeling has shown its capability in 
identifying the effectiveness of the levee in Sungai Merah area. From this research, 
it is found that the levee constructed is satisfactory to prevent deluge in SM area for 
20 years ARI. The simulated model is useful for the integrated assessment of flood 
conditions in SM area, for cost-benefit a:)sessment and risk-based design of flood 





Kawasan pernmahan dengan keluasan 0.47 km2 di Sungai Merah (SM), 
Bandar Sibu, Sarawak terletak di dalam lembang:m Sungai Seduan mernpakan 
kawasan yang kerap banjir dengan dataran banjir yang lazimnya rendah dan 
mendatar. Sistem perparitan semasa yang tiada penyelenggaraan, keadaan 
penyaliraan parit yang parah serta tergenang air telah mengakibatkan banjir. Tanah 
yang carak seperti tanah gambut memburukkan lagi keadaan banjir di SM. Sistem 
Perisian Wallingford-InfoWorks Collection System (CS), digandingkan dengan 
aplikasi Geographic Information System (GIS) adalah satu pendekatan untuk 
mengenalpasti punca-punca berlakunya banjir dan mengenalpasti cara-cara 
meningkatkan prestasi sistem perparitan sepanjang 16 km. Keputusan simulasi 
menunjukkan banjir di SM dipengarahi oleh pasang surnt dari Sungai Seduan. 
Sesetengah bahagian dalam sistem perparitan sedia ada di kawasan SM gagal untuk 
mengawal keadaan air banjir. Tebatan banjir dalam kawasan SM ialah salah satu 
bahagian sistem pengurusan air di Bandar Sibu yang mana pembinaan tetambak 
setinggi 3.7 m LSD sepanjang Sungai Seduan dicadangkan untuk melindungi 
kawasan perumahan dari kesan pasang surnt. Pintu air pasang surnt juga disediakan 
untuk mengatasi masalah saliran perparitan dalaman. Model hidrodinamik 
memperagakan bukti keupayaannya dalam mengenalpasti keberkesanan tetambak di 
kawasan SM. Dari penyelidikan ini, didapati tetambak yang dibina telah berjaya 
menghalang banjir di kawasan SM untuk 20 tahun ARl. Model simulasi berkenaan 
berguna untuk penilaian bersepadu keadaan banjir di kawasan SM untuk langkah­





risiko bagi langkah-Iangkah perlindungan hanjir dan sekaligus bertindak sebagai alat 
sokongan untuk pengurusan risiko banjir. 'I 
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Water is a crucial element to all of us. Human health and socio-economic welfares 
are dependent on the adequate supplies of suitable quality water. Conversely, 
excessiveness of water will result in socio-economic damages and loss of lives due to 
floods. Climate changes, urbanization, increasing utilization of flood plains and 
reduction in the natural retention capacity of catchment playa vital role in contribution 
to flood. 
In this study, flood prevention and mitigation involve both hydrology and 
hydraulics study on the urban drainage system. Drainage system depends on the amount 
of runoff expected during a high intensity rainfall in a short period of time, tidal 
/ 
influences and the elevation of the area being drained. The resulting storm water which 
cannot be drained quickly and coincided with the King Tide, leads to water 
accumulation and flooding in streets, roads and residential areas. As a result, drainage 
system in Sibu is the most important infrastructure to protect homes, businesses, roads 
and agricultura[ lands from frequent periods of "excess" water whether from rain or 
tidal. Many Sibu's soils, too, are poorly drained in which its soil type is mainly soft 
peat. Additionally, Sibu is on a low-lying deltaic area that distress most of the town and 
suburb areas with water whenever there is rain or tidal. 
Understanding the link between drainage systems and our environment is 
important for a full understanding of this issue. With the rapid development of Sibu 
Town, effect on land use has paralyzed the drainage system. Direct runoff from storm 
water towards the drain has increased the volume and velocity of the water flow that 
overflows into the town and causes flood . 
Apart from that, siltation is also a major crisis that contributes to ineffective 
drainage system in Sibu. Sedimentation of soil in the river mouth of Seduan River 
(Figure 1.1) has constricted water flow from upstream. As time flies, the erosion 
process, sedimentation and changing shape of the riverbank have changed the depth of 
the river in the area. When King Tide struck, the tidal water will back-filled the 




Figure 1.1: 	Existing of sandbar (circled on right photo) at the mouth of Seduan River (see 
arrow). A Google photo taken in 200 I (left) and photo taken in 2008 (right). 
Briefly, improvement on floodplain management should be implemented in the 
Sibu Town to remove excess water from poorly drained areas and provide trafficable 
condition for flood mitigation purposes. The Federal Government had injected RM 300 
million for the flood mitigation project for phase I and might extend beyond the lOth and 
lid! Malaysia Plans which cost more than RMI billion when completed (Eastern Times, 
2010). 
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